(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09205411 A 

(43) Date of publication of application: 05 . 08 . 97 



(51) IntCI H04J 11/00 
H04B 7/26 




(21) Application number: 08012954 

(22) Date of filing: 29 . 01 . 96 


(71) Applicant: 

(72) Inventor: 


SONY CORP 
SUZUKI MITSUHIRO 



(54) MULTIPLE ACCESS COMMUNICATION METHOD 
AND EQUIPMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance an S/N by 
locating continuous plural carriers to a band assigned 
at a transmitter side, dividing the plural carriers for 
users and applying band division multiple 
accessing (B DMA) to the carriers. 

SOLUTION: A base station 10 is provided with (m+1)-sets 
of multi-carrier modulators 11 0 , 11 1( ... 11M in response 
to divided user signals U' 0 , U^,... U'M. The modulator 
11 0 assigns the user signal U' 0 to plural carriers to 
modulates them and the modulation outputs are added by 
an adder 12 and the resulting signal is sent from an 
antenna 13. Upon the receipt of, e.g. the carrier 
modulated user signal U 0 , a mobile station 30 users 
carrier demodulation circuits 32 1t 32 2 ,... 32 n to 
demodulate the signal and a signal synthesis section 33 
synthesizes each signal. In this case, since carrier 
modulation signals of the users are separated completely 
with filters and each signals is not the interference 
source of other carrier modulation user signals 
processed through the same base station, the S/N is not 
deteriorated. Furthermore, the number of users is freely 
set depending on an assigned band width. 
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[«*H»#©*!H1 

anB«Ttt«iy st 6*ifc»«»ctwR©*^ y rfcsitt 

J:BBa-tf-KJ££T±fHIHK©=** 'J T&^fJLTSi 

[»#«3] ±RS«w©R**-*ff«ia»cMu 

l 13IR©#7cSift#8u 

i: £#$ti:-rsff l fB^©#7C^M^ffio 

^ttftiy ST ^ti^^Wlc^lgS:©^^ u r&auwwtc 

5!BU fMf^y7&#*lbTSEIH*-S**y79ai# 

fj#a^atc «fc U ±flB«K©* J * 'J 7 «r_hBB«I l J ST 6 

iBK©#7ciSi»as«. 

l U 7Tfdlt*ii: £#£fc£-f siff 

#31 5 fB«c©#7C^iSK. 

w« £ -r 5 ia«©#^mmi§So 

[0 0 0 1] 
[0 0 0 2] 

TV>-5. «>ttf; , »tta<i©»-&©#7C»K!'X?tt. 
©iSttUS«:#K©#IW3 (a.— tf&ffllC&fflUT 

<b*lT<^&. itVb©^j*t UTti. 
WL&&^&7zffl$i ( F DM A : frequency division raul 
tiple access) , ^ftm&7rMWi (T DM A : time div 
ision multiple access) , ^tKff-^^fO^Tt^^s (C 
DMA : code division multiple access) 
[0 0 0 3] Z.<D\H. CDMAtt, ##Kl^tC^©f? 
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«f-&t»*"c* hfl/jK»uTra-*ifi»K:iaflru grew 

[0004] ^3&*jt», mmm\t. N^aasre-t 
©*«fc-r^TiS*LTfey, a-nsra, n-jaaaHif 

as*a»3t>»&is#atifeii*a:*#««©fli-9S:iS5 

tm. (De-Spread) Ut, K3©flT9«:IRy fB^"- * 

10 *m^x^&o 

[0 0 0 5] IfflCDMAIi. 2V>{C^f#$:^«)Tfe^ 
K«ftT^5©T, #»*«3S«49s©&ttM&t6J8bfc 
[0 0 0 6] 

[»W3^»«feUJ:^4:'rS8HH] £-5T% Z1©CDM 

fty^jc^nt-e^-r, ww^iitit^ 

20 «*©aW8*<T* S„ 

[0 0 0 7] «*tf, «F^KlJ:y#M'fba4xfc8-3©^ 
i&M (3.— if-) ffl«#rt»6, SfflfcR (de-spread) (C 

j: y«€©a.— y-M-^&siy mtmso^ftzm 
1 nc^-r. ^ic«fcy#«-fb$tifeu 0 ~u 7 ©8n- 

•»f- ««■»©!* U 0 &ifflKRfc.fcy8iyffi-t-2>fc-** 

it-a e> fts© 7 3. — ^- mm^ u x ~ u 7 *» ^gnait t * y 

HI 1© (B) (C^-TJ:e>lCU 0 ©{S#fcmoT^TL, 
*V%, S/N#ft«m?-fb-t*. i©fc«>. CDMA^jig 

30 fflLfe*ti»eaSTftt, W#©#ftK:<ky, «M©/i£ 

v jv 9 Ais»s£»©ffle-e» e> *i **£«*u» »^ wflfi^. - 

if ^ S: ffliffi •* Z> © * T S fc ASNK bTIB & - -y - 

(M>mm) t>mm^^^y^^mmm^<^r^ 

[0 0 0 8] a ^ ffi»»««W:BjeSttTfc 

y, #«-fbT^-5rL--9 i 85c7!)>f'JPS^^S©T% #H#{C 

»a:*aa»fjy STWfftc^icM^T^^^o fe. 

— 9*1/- hfcflSRai'ife. 
40 [0 0 0 9] *|§0^{i, ±fB^'tf(C^T^$4afc ; fe© 
T&y. #3.— y-Ba©fB#©4)-«S:^tCff AT s/ 
. N*Ss©4#tt©3JMb«:Bfr*, *iT?86a-f-St)fif« 
«Kif5t5T*^:K#e»n. A^r3eail/-h©3E3ES:«rffi 

[0 0 10] 

SStt, ±8BRJH -SfeAKl. jlMOWTfijySTb 
nfcff«tCtt«©*-vyTS:aaBWKlBKL, 3.-9-'- 
tC(6l5T±fBlWR© i <r-v 'J 7&#fflbT3&WttK:BMr*- 
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[0 0 11] ±IB1S38[<Z)3f-V'J7'tt, ±fla#J»J 

tc@BSanT : fe><fcv\, 

[0 0 12] iiaiUfSMo^-rs^ratctt, 

[0 0 13] *^^{c^S#7 : c^^fiti> ±Kflf«& 

^UTSritttWtcBBBU U 7^:#f!ll/TS£8^'* 

6#■\r U 7aEW#a&fi»*., SgC©rL-if-<Z)M#S:# 10 

[0014] lit. ±ib*-v u rsan#stt. ttS:M 

JSBR4HH#*«!fl[K: J: y .hSaMR©** l> T S:±Kffl l J 
[0 0 15] ±IB^i"Jr»^mti> ±IB%K 

wicHWLfetjaK©** u r*i»si , r**«ianf^&< 

[0 0 16] ±IB*-vUTSCH#Stt. ft3t«># 

[0 0 17] 20 

[ooi8] i©ieiB<z>jej»ii. **«fise«-»f>*«« 

e««©J:-5ft^«r«S:3-— ^-i:U £©rL— »f-fl! 
©a»CDfll#S:#7c!fiiKLTiSfB'rfiH 1 fCaV* J: o & 
I%g l 0 tc*»W©#7cS§K*j*&tJfK« & jSM L fc 

[0019] ^cDffiifi^i ott, ^ftfoyarenfcw 

JHc (Band) ftlCttR0>tti£tt (♦■Y'JT) S:it^W(CBa 30 
HU St**'; 7&3MPJ (Dvision) LTfitS^I/ 

¥-3r y t^issp lit, :©v^fjpif u t^imsp 1 

[0 0 2 0] "b, S^lOT'tt, ^«>«fy3T 

uts:, &mmm ic^fo-t * - 1 k. «fc o r #7c«sk & *t 

(B DMA : Band Division Multipie Access) # 40 

[0 0 2 1] ~©B DMAtt, ItiS[^|lJ#7c8i (F 
DMA : frequency division multiple access) tliM 
fc*. F DM Ate, ffi*+WJCtt^Ca6l/- h fe»J£U 

i&i* l %>sttt u r v *>t* -c »i«c v * * u 7 &nffistftt 

±tCfa#fcfeT5«fc^fc#7C»JK#iST*»S. B DMA 

7n«l*#iS"C&y. ±!BFDMAi:liI&5. 
[0 0 2 2] lit'. v;i/^-*-vUTSEWai5 1 ltt. 3- 50 




ttM¥9 - 2 0 5 4 1 1 

4 

• u' B K:/S;£'t&SKin + HOTAft^ U 7gES3S& 1 
1 0 , 1 1 !, • • • 1 l,,«Hilf*.TJ«S. 

[0 0 2 3] i©VJl/-5 L 3f-V , J79$SIS&l 1 0 . i 1 ^ 

• • • 1 l.CDflbRfe, H2&ffl^rBWBf*. '<Z>® 

[0024] v;b^*-vy7aaHsi i 0 i*» 3 -— fffl 

flf-^U* o S: U 7ffl y 2 0 TUBS* -V U 7C«J 

»JSTU ^■vy73EWia»2 l lf 2 1 2 , • • - 21 

n T-en-rai^irr-2>„ SOTs*ifc«^f-vy7SawB» 

2 1 x , 2.1 2 , • • • 2 1 n CDffl^Jtt, *D#fl 1 2 tC« 

[0025] 7>r-*-i 3^e»j£«snfc*-vy7saw 

7SEH3.— 9*-fflfl#U 0 Sr^-ff-r-Si:, *-v'J7*»ll 
g|5 3 2©45-*-V , J7«Miaa3 2 lt 3 2 2 ,...3 2„S 
tCl*^©* j rU73EW«#S:Util't*- *U"C, #tt 

[0 0 2 6] &Mm 3 0 T'ti, 10fr&B DMA 

(A) KTik-t&otei 6©#-vy73EW3.— y*ffl«#u 

„, u„ • • • u 15 ^e>*^u7SCin^— y-'-m^u 
(b) tc^-r ie^c^ym-r,, smmi 

^£#fU^£B DMAKliy ^-Y 'J 7^ll£ : fToTV'>S 
fe«?)pIIBi:^-2>„ #3-— If-MO^-V 'J 7^ 

tSfi-«§-©£-gtti, 7-f ;i/*tcj:y^s£ic*T*.*. 

Up • • ■ U 15 tt. t£\i\ d©fc», 

yifjofc*-vy73Eii3.— y-M-B-f-Uofc, fl6<o^-v 
y 7SEM3.— if-fflOT* t air3Tb*-5ii:*«j&<, s 

[0 0 2 7] ftin.— tf-^eOT^'&V^Tf, 

[0 0 2 8] ZLCDHMCO^^Tli, @5{C^-r<t 

e>jc. «mi ofcsuy^t tf-mm^o) 

=Jr-vy7©#^(C{i, -r;i/^=Jr^ y 7^HSP i nc<fc 
y» ! »«<z)*-vy7*«iti»wicBaiss*iTv^s 1 , -r**> 

v;i/f#^'J7S«»i Hi, El 5© (a) tc^-r 

(C, EI 5 (7) (B) IC^-Ti-ptC^rA' 'J 7C SriflliRWtCBiJ 

[0 0 2 9] 3 'T'ti. U- y-tcaySTS^r-V 'J 
7©»S:1 0 tLTV^Sj^, »<S1*T?.%»J:^. 

[0030] $e>tc, v^*-vy7SEM»i in 

'J 7$: 1 K<rt> F (guard Band) G 
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m<Dimit'ptK » tuf «#^© * -v u t & o &x * <k v ^ 

[0 0 3 1] ^l/^^-vUr^lSSPl 1«U 0 6 

ICj^-f «fc e> (C, 3.-- »f-JBtC«y STS^^'J 7CCD* 

tt, *vVTC<D*mZ=>-— »f-©?CfittCj:oTffii:© 
#firc^LT««#«MBS«r3Ei: e^l^- h©^ 
H£H3|T*i£S,, 06© (A) {C^Ufcdr-vUT^n. 10 

•en-ftWO^r-vUTCcO^Wtt. 0 6© (B) K^fJ: 

e>tc, n^sR-etT-iifc^-rs*. zL©fc&, *^y 

x (t) = Sx.,h (t-kT) 



[0032] * fe. •7;i/5 L =jf -v y rmmst 1 1 ti. jug 

&S$C©dfV ij T 5ri£^?StfS:#* (OFDM: Orthogon 
al Frequency Division Multilex) ^IBIICJ: UjI&^WIC 
0 7{C^f «fc-MCBEfiLT*>.&^o 3©0 7T% w 

(f) \tmm.mm±(DA)v^m.mx'&^. b\z-*vvt 

[0 0 3 3] ZZ.X\ OFDM{CO^Tgft9!LT£<o 

[0034] mosEna, &© (i) ss-rasn, h 
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^©T'&S. 
[0 0 3 5] 
[IK l ] 

• • • ( 1 ) 



[0 03 6] 3© (1) S^7-'Jxtlt5^ #© [00 3 7] 

(2) 5££&.S> 0 * UJS2] 

x (f) = 2 x k H (f) exp(-j 2skfT) 
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x (t) = Sxi.exp(-j2fl:kBT) 
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©^H$t£&So 
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x k fcV^e>^iMS/>*f;i/&^e>^T. ^tlSrexpC-j 2 ?r 
kBt) £v^v;b^*'J7"T?gEil!9UTv^s.ri;£, 30 
mm y y jk ;i/ x k & &M w s t ^W-hfcM* e> & 

^©T'^fSw (t) T'f6!MUT^.5;i£:S:^UT^ 

•So 

[0 04 2] IS©v;i/f^rt 'J TTli. — o— o©$£ 
ii^<. — o—o<z>*-vy7tc*fU;BrRO#- K 
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[0 0 4 3] ^-ZT% _hlBO F DMJOilSft-? — o 
— o©^-V 'J T©injolb- b£B [Hz] ^tlfC 40 

S^SffJScW*; B' [Hz] -vmtt. 

[0044] OFDM(iiffa7- l JlI* (F F 

T) iC£&^mm&tf~zlffiX'$>Z>OX. -o-o©^r-V 

[0 0 4 5] O FDM£ffl^£*g£-li, &3f-V 

* &£ & -5 jb\ «b #8&^©T y * * > * ;b 

T?raiHi:*e>*:v\, &s$M!fr'bai&^©±y^ so 



-5fc&fC|i?J©«rfiBT'&-5©T% mmtte^fo^ 
_hy^-v>*;u©#^»«rai;-«, 

a r 7 ^ > h $:^t e> 3 1 T*s v > \zmm 9-4 s. y 7 & m 
mz-&z>z.t.tf'5imteo)xr3m£.te*>te*>\ 

[0 0 4 6] V^*^<JTSEWfflJl 1«. 0 8 

~0 1 0 tC^1"J: e> fC. 3f ^ 'J T^HrL-if-ffiM-^S: 

[0 04 7] 0H*.tf . 0 8 ttJt«WJ£^«J«3»fil u at 
©«^S:n%Lr^*. 09 tt. mW8SM*)*iTtfi 

m^m-&zmLx^z>t)\ mtmm*jmxifim\i*t.i*it 
«v^ytcaffljyniiBTf»s. «x.n 010 
13.— »f-{ctflyaTe>n*ea6u- h&wc** 

[0 0 4 8] 

#a- -9-*- ^© ©^18 * ~7 ■< JV 9 ic J: y ^> 
ftfin.-- !f-*^©^$:? ! 54i'{g<T-$S©T-S/ 

- -if - 8f[*<«irL — y - © ^#T'$!I|5S Snfi»JST 
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[01] ^WKlfllS^TcSSW^riaLRtfSIKcoiafi©^ 

mcDW&mWL-km^u y *0T-&5„ 
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[04] ±|BieilS©3^JB*<fT^v;b^^r^-fe^S:iR 
f 0T'&-5„ 

[BT5] J:fBl^©«flBWfT3««l*©**y7HWfc 
a.— ^©ffly feaVTBTfifeS. 

[B6] J:IElll6©^ffli;tf*Te>£i£L/- h©ar^£^•t 
0T'&5. 

10 [0 7] OFDM»a&JSfl§L/fe*SSJfi©^J8©»^*: 

ui^-r s fc#>©En?*>-&. 

[0 8] Mjft»fflyaT««ja:^»^s^-rH'p*s. 

[09] MtSaS«iyaT*«ifcV^»&€:5%-tBIT*)S. 
[010] MSIKiUU3T#^{c/£v^^£^0-e& 

[011] cDMA}ci^v';i/5 1 ^ , ;i/r^-fexii#Mia 

1 0 KM 

20 ii v;i/^=*f-v y T^tMSP 
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